In situ gels of Metoclopramide Hydrochloride for intranasal delivery: in vitro evaluation and in vivo pharmacokinetic study in rabbits.
Intranasal (IN) administration is a promising approach for rapid-onset delivery of medications and to circumvent their first-pass elimination when taken orally. Metoclopramide Hydrochloride (MET HCl) is a potent antiemetic, effective even for preventing emesis induced by cancer chemotherapy. The feasibility of developing an efficacious intranasal formulation of metoclopramide has been undertaken in this study. Formulations were modulated so as to have gelation at physiological ion content after intranasal administration. Gelation was determined by physical appearance. The mucoadhesive force in terms of detachment stress, determined using sheep nasal mucosal membrane, increased with increasing concentration of carbopol. The results of in vitro drug permeation studies across sheep nasal mucosa indicate that effective permeation could be significantly increased by using in situ gelling formulation with carbopol concentration 0.15% or greater. Histological examination did not detect any damage during in vitro permeation studies. Finally, the bioavailability study in rabbits revealed that the absolute bioavailability of MET HCl was significantly increased from 40.67% in the case of the oral drug solution to 54.61% in the case of the nasal in situ gel. This study points to the potential of mucoadhesive nasal in situ gel in terms of ease of administration, accuracy of dosing, prolonged nasal residence and improved drug bioavailability.